study Objectives: To evaluate long-term efficacy and safety of zolpidem extended-release 3 to 7 nights/week for chronic primary insomnia. Design: Multicenter, 25-week, phase IIIb, randomized, double-blind, placebo-controlled, parallel-group. setting: Outpatient; visits every 4 weeks. Patients: Aged 18 to 64 years; DSM-IV criteria for chronic primary insomnia; ≥3 months of difficulty initiating or maintaining sleep or experiencing nonrestorative sleep. Interventions: Single-dose zolpidem extended-release 12.5 mg (n = 669) or placebo (n = 349), self-administered from a minimum of 3 nights/week to a maximum of 7 nights/week. measurements and Results: Patient's Global Impression (PGI) and Clinical Global Impression-Improvement (CGI-I) were assessed every 4 weeks up to week 24. Patient Morning Questionnaire (PMQ), recorded daily, assessed subjective sleep measures-sleep onset latency (SOL), total sleep time (TST), number of awakenings (NAW), wake time after sleep onset (WASO), and quality of sleep (QOS)-and nextday functioning. At week 12, PGI, Item 1 (aid to sleep), the primary endpoint, was scored as favorable (i.e., "helped me sleep") by 89.8% of zolpidem patients vs. 51.4% of placebo patients (P < 0.0001, based on rank score) and at week 24 by 92.3% of zolpidem extended-release patients vs. 59.7% of placebo patients. Zolpidem extended-release also was statistically significantly superior to placebo at every time point for PGI (Items 1-4) and CGI-I (P < 0.0001, rank score), TST, WASO, QOS (P < 0.0001), and SOL (P ≤ 0.0014); NAW (Months 2-6; P < 0.0001). Sustained improvement (P < 0.0001, all time points) was observed in morning sleepiness and ability to concentrate (P = 0.0014, month 6) with zolpidem extended-release compared with placebo. Most frequent adverse events for zolpidem extended-release were headache, anxiety and somnolence. No rebound effect was observed during the first 3 nights of discontinuation. Conclusions: These findings establish the efficacy of 3 to 7 nights per week dosing of zolpidem extended-release 12.5 mg for up to 6 months. Treatment provided sustained and significant improvements in sleep onset and maintenance and also improved next-day concentration and morning sleepiness.
INTRODUCTION

CHRONIC INSOMNIA, DEFINED AS A COMPLAINT OF PERSISTENT DIFFICULTY FALLING ASLEEP, MAINTAINING
SLEEP, AND/OR EXPERIENCING nonrestorative sleep accompanied by significant dysfunction in next-day cognitive, physical, or social functioning, affects approximately 10% of the population. [1] [2] [3] This condition continues to represent an under-recognized public health burden and clinical challenge. 3 One particularly challenging aspect of clinical management is the implementation of effective treatment that takes into account the chronic nature of this disorder. Patients often continue to report symptoms for many years after the disorder's onset, with approximately 45% of patients remaining symptomatic after 10 years. 2, 4 Correspondingly, many chronic insomnia patients take sedative-hypnotics for longer durations (~5 years) than clinically evaluated and traditionally recommended. [5] [6] [7] So far, only one placebo-controlled trial of 6 months' duration has been carried out with a medication of this type, 8 although two open-label studies of 12 months' treatment have been completed. 9, 10 The fact that long-term use of insomnia medications is widespread and that little of the treatment research has been conducted over extended periods underscores the need for more studies of long-term pharmacotherapy of insomnia.
An important methodological point is that, in the few longterm pharmacotherapy studies that have been done, patients with insomnia received nightly medication dosing throughout the treatment period. As the duration of treatment increases, the costs and risks of adverse effects associated with taking a medication nightly become increasingly important considerations. There is good reason to believe that, for many insomnia patients, it may be possible to achieve effective treatment while decreasing risks and costs by employing non-nightly medication dosing. Studies of patient dosing behaviors have, in fact, indicated that approximately 41% of chronic insomnia patients take hypnotic medications intermittently on an "as needed" basis, as opposed to con-sistent, nightly administration.
11 A potential explanation for this dosing behavior is the waxing and waning severity of insomnia [12] [13] [14] [15] and the unpredictable variability in the presentation of specific symptoms over time (e.g., difficulties with sleep onset, sleep maintenance, or both). 16 Thus, utilizing a dosing strategy that allows for some degree of patient choice may better match the pattern of sleep difficulties in many insomnia patients and reduce the incidence of their taking medications when not needed. 17 The efficacy and safety of optional dosing of a hypnotic within a prespecified range has thus far only been demonstrated for zolpidem tartrate, a short-acting nonbenzodiazepine agent indicated for the short-term treatment of insomnia, 18 in clinical trials of 8 and 12 weeks' duration. 19, 20 Similar to other short-acting nonbenzodiazepine hypnotics (e.g., zaleplon, eszopiclone), zolpidem selectively binds to the alpha-1 subunit subtype of the gamma-aminobutyric acid receptor. 21 Characterized by a relatively short half-life (2.5 h), zolpidem is effective at reducing the latency time to persistent sleep (LPS) and at increasing total sleep time (TST), but it is not consistently efficacious for the treatment of sleep maintenance symptoms, [22] [23] [24] which occur in 60% to 73% of insomnia patients. 22, 25, 26 Zolpidem tartrate extended-release 12.5 mg, developed to extend the duration of action of the original zolpidem formulation, is a dual-layered tablet that provides a biphasic release of zolpidem: an initial release of drug to facilitate sleep onset, and a delayed release to benefit the maintenance of sleep throughout the middle of the night. 27, 28 While zolpidem extended-release 12.5 mg and the original zolpidem 10 mg formulation share similar rapid onsets of peak plasma concentrations (T max : 1.5 h vs. 0.88 h, respectively) and elimination half-lives (T 1/2 : 2.8 ho vs. 2.6 h, respectively), zolpidem extended-release exhibits higher, prolonged plasma concentrations than original zolpidem, beyond 3 h postdose.
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The efficacy and safety of zolpidem extended release 12.5 mg has been evaluated only in a short-term trial. 29 This was a placebo-controlled study involving adult patients with primary insomnia who received nightly administration of zolpidem. Polysomnographic evaluation showed that, in comparison with placebo, treatment with zolpidem extended-release 12.5 mg significantly improved LPS, a measure of sleep onset, and it significantly reduced the duration of wake time after sleep onset (WASO) and the number of awakenings (NAW), both measures of sleep maintenance, on the first 2 nights of treatment and after 2 weeks of treatment.
The present study expands upon this finding by examining the long-term efficacy and safety of zolpidem extended-release 12.5 mg, self-administered from a minimum of 3 to a maximum of 7 nights per week for 24 weeks, in adults with chronic primary insomnia who exhibit difficulties with both sleep onset and sleep maintenance.
mEThODs study Objectives
The primary objective of the study was to evaluate the efficacy of 6 months of treatment with zolpidem extended-release 12.5 mg, as compared with placebo, when taken 3 to 7 nights per week by patients with chronic primary insomnia. Additional objectives included evaluation of the safety and tolerability of zolpidem extended-release 12.5 mg, compared with placebo, when taken for a long-term period of time, and evaluation of the potential for rebound effects after abrupt discontinuation. Next-day functioning, including the ability to concentrate and level of sleepiness in the morning, was also subjectively assessed throughout the treatment period.
study Design
This was a national (United States), multicenter, phase IIIb, randomized, double-blind, placebo-controlled, two-parallelgroup study in adult patients with chronic primary insomnia. The 26-week study was divided into the following three phases: (1) a run-in period of 7 days (�3 days), comprising screening and base-�3 days), comprising screening and baseline determination; (2) a post-randomization treatment period of 24 weeks (�3 days), in which patients received study medication; and (3) a run-out period, with no medication for 7 days (�3 days), to assess rebound effects after abrupt discontinuation of study medication. During the treatment period, patients received either zolpidem extended-release 12.5 mg tablets or identical placebo tablets. Patients were instructed to take the medication on those nights when they judged it to be necessary, with the caveat that they were required to self-administer study medication at least 3 nights per week. Patients were given sleep hygiene instructions, which included a directive to refrain from alcohol. Patients were scheduled to report to their study center every 4 weeks for clinical evaluation; those who completed the trial were evaluated at a total of 9 study center visits ( Figure 1 ). Each patient signed an informed consent form before the conduct of any study-related procedure. The appropriate Institutional Review Board at each investigative site approved the protocol.
Patient selection and screening
Eligible study participants included male and female patients, 18 to 64 years of age, who met criteria for chronic primary insomnia from the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV).
1 These criteria included a history of at least 3 months (before screening) of difficulty falling asleep, difficulty maintaining sleep, or experiencing nonrestorative sleep, with reports of clinically significant impairment in social, occupa-
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Randomized Treatment Period Run-out Period Efficacy and Safety of Zolpidem-Krystal et al tional, or other important areas of functioning. Women of childbearing potential were required to have a negative serum pregnancy test at the screening visit and to agree to use an acceptable form of contraception throughout the study. In addition, patients were required to have experienced ≥1 h of wakefulness for at least 4 nights per week over the past month and to have spent >6.5 h but <8.5 h per night in bed trying to sleep over the past 2 weeks. During the run-in period, when patients completed a daily questionnaire, the data were required to confirm a mean TST of >3 h but <6.5 h per night and a mean WASO of ≥40 min.
Patients were excluded if they were shift workers or if they napped more than 3 times per week. Also excluded were patients who consumed more than 5 xanthine-containing beverages per day, as well as patients who had been using over-thecounter sleep remedies or prescription sleep medications within 2 weeks or 5 half-lives (whichever was longer) before screening. Use of any substance associated with effects on sleep/wake function within 1 week or 5 half-lives (whichever was longer) before screening was not permitted. In addition, patients were ineligible if they had primary hypersomnia, narcolepsy, breathing-related sleep disorders, circadian-rhythm sleep disorders, parasomnia, or dyssomnia not otherwise specified (i.e., periodic leg movement disorders). Patients who had a current severe neuropsychiatric disorder (i.e., psychosis, obsessive compulsive disorder, major depression, anxiety disorders, panic disorders, dementia of Alzheimer or vascular type) according to DSM-IV criteria, a history of substance abuse or dependence (including alcohol) within the past year, myasthenia gravis, severe respiratory insufficiency, hepatic insufficiency, any unstable medical condition, or sensitivity to zolpidem or its excipients were not entered into the study. Women who were lactating or pregnant were also excluded, as were any patients who had participated in another clinical trial within the 2 months prior to screening.
Treatment and Compliance
After successful completion of the screening visit and runin period, eligible patients were randomly assigned to receive either zolpidem extended-release 12.5 mg or placebo in a 2:1 ratio, according to a randomization schedule supplied by Sanofi-Aventis. Placebo tablets were the same size, shape, color, and taste as zolpidem extended-release tablets and were therefore indistinguishable from active treatment. Patients were instructed to take no more than 1 tablet per night of study medication immediately before bedtime with a glass of water, for a minimum of 3 tablets and a maximum of 7 tablets per week. The 3-tablet minimum was judged to be necessary to produce a minimum drug-treatment effect in this chronically ill population. During week 25, the run-out period, patients took no medication.
Patient kits contained blister packages of the study medication sufficient for 4 weeks of treatment. At each visit, patients returned the packet from the previous 4 weeks, and the study staff recorded the number of remaining tablets along with the dates on which the patient omitted dosing, as noted on the questionnaire that patients completed each morning. The investigator reviewed the patient questionnaire at each study visit to determine drug compliance and the recording of daily sleep parameters. Patients were considered compliant with treatment if they took between 3 and 7 tablets per week. Patients could withdraw from the study at any time and for any reason. Study staff recorded the reasons for withdrawal or early discontinuation and made every effort to have the patients complete an early termination visit.
assessments
Patient's Global Impression (PGI)
The PGI is a 4-item, subjective, patient self-report that assesses treatment aid to sleep (Item 1), treatment benefit to sleep induction (Item 2), treatment benefit to sleep duration (Item 3), and appropriateness of study medication strength (Item 4). Each item, presented to patients as a survey document for them to complete, consists of a 3-point categorical scale, with a recorded score of 1 representing a treatment benefit/advantage on items 1 to 3 ("too strong" on item 4), a rank score of 2 representing no effect/change on items 1 to 3 ("just right" on item 4), and a rank score of 3 representing a worsening/disadvantage on items 1 to 3 ("too weak" on item 4). Each patient completed the PGI at every 4-week study center visit during the 24-week treatment period and at the final visit at week 25 during the run-out period. PGI assessments at each visit were based on the patient's global perception of the effects of treatment on sleep during that treatment period (including nights with and without dosing), as compared to their sleep prior to entering the study.
Clinical Global Impression (CGI)
The CGI is a clinician-rated scale composed of two subscales that measure disease severity and degree of improvement, respectively. CGI-Severity (CGI-S) is a single-item, global scale of disease severity that requires the investigator to compare the patient's symptoms with those of all other patients who have the disorder. It is scored from 1 (normal) to 7 (among the most extremely ill). CGI-S was assessed at the baseline visit. CGIImprovement (CGI-I) is a single-item scale of symptomatic improvement or worsening that requires the investigator to compare the patient's status at the time of assessment with baseline severity (baseline CGI-S). CGI-I is scored from 1 (very much improved) to 7 (very much worsened). CGI-I was assessed at each 4-week study center visit during the 24-week treatment period and at the final visit at week 25 during the run-out period.
Patient's morning Questionnaire (PmQ)
Patients completed the PMQ each morning upon awakening and recorded their responses via the interactive voice response system (or Internet). The PMQ asks the respondent whether he or she took the study medication the previous evening and assesses the following subjective sleep measures: duration of sleep onset latency (SOL), TST, WASO, NAW, and quality of sleep (QOS). QOS was measured using a 4-point categorical scale scored as excellent (1), good (2), fair (3), and poor (4). In addition, each respondent assessed the level of next-day functioning by rating the level of morning sleepiness using numerical values from 0 (very sleepy) to 10 (not at all sleepy) and by rating ability to concentrate using a 4-point categorical scale scored as excellent (1), good (2), fair (3), and poor (4). The PMQ was completed daily beginning after the screening visit and continuing through to study termination. Data from this questionnaire were used in various assessments: patient eligibility during the run-in period, the effects of treatment on secondary efficacy variables during the 24-week treatment period, the frequency of self-administration of study medication during the 24-week treatment period, and the occurrence of rebound insomnia during the run-out period (for TST and WASO only).
Epworth sleepiness scale (Ess)
The ESS was used to determine daytime sleepiness and was completed by each patient at each 4-week study center visit during the 24-week treatment period and at the final visit at week 25 of the run-out period. The scale consisted of 8 items assessing the degree of sleepiness during the performance of everyday activities, each item being scored from 0 (would never fall asleep) to 3 (high chance of falling asleep).
Efficacy and safety analyses Primary Efficacy Variable
The primary efficacy variable was the score on the PGI Item 1, treatment aid to sleep, assessed at week 12 of the treatment period in the intent-to-treat (ITT) population. The ITT population consisted of all randomized patients who had received at least one dose of study medication and had undergone at least one post-baseline efficacy assessment. The PGI Item 1 included three ordered categories related to the patient's impression that treatment (1) helped me sleep, (2) did not affect my sleep, or (3) worsened my sleep.
secondary Efficacy Variables
The main secondary efficacy variables were the scores on the following additional assessments performed every fourth week during the treatment period: CGI-I; PGI Items 1, 2, 3, and 4; and the following assessment as summarized for each month of the study treatment period: PMQ parameters TST, WASO, SOL, QOS, and NAW in the ITT population. Tablet-taking behavior was analyzed over each 4-week period of treatment. Measures of daytime ability to function and sleepiness in the morning, provided daily as part of the PMQ, were analyzed on a monthly basis.
safety assessments
Safety was assessed by physical examination during screening and at the last visit, by measurement of vital signs (heart rate, supine and standing systolic and diastolic blood pressure) during each visit, and by documentation of spontaneously reported or observed adverse events (AEs) throughout the study.
Rebound Effect
A rebound insomnia effect was defined as a worsening of sleep from baseline values. Rebound effect was assessed by patients' TST and WASO scores as recorded in the patient's daily questionnaire during the run-out period.
statistical analyses
A sample size of 1000 patients was required in a ratio of 2:1 (zolpidem extended-release 12.5 mg to placebo) to provide ≥99% power to detect a difference of 0.6 (standard deviation [SD], 0.5) between zolpidem extended-release 12.5 mg and placebo in scores on the primary endpoint, PGI Item 1 (P ≤ 0.05, 2-sided test). This sample size was also powered sufficiently to detect a difference between groups in scores on the secondary endpoints (WASO and TST) at month 3, taking into account a dropout rate of 20% at month 3 (P ≤0.05, 2-sided test).
Efficacy assessments were analyzed in the ITT population. Safety assessments were analyzed in the population of randomized patients who had received at least one dose of study medication.
In the event of missing assessments of the primary endpoint at week 12, data from the week 16 assessments were used, and for missing assessments of the main secondary PMQ endpoints at month 3, data from the month 4 assessments were used. If assessments were not available for week 12 and week 16, then week 8 values were used, and for missing assessments for month 3 and month 4, month 2 values were used. No other replacements were performed.
Efficacy and Safety of Zolpidem-Krystal et al Unless otherwise noted, all statistical analyses were performed at the 0.05 level of significance using 2-sided tests. For PGI Items 1 through 3 and the CGI, the Cochran-MantelHaenszel test with rank scores was used. For PGI Item 4, a chisquare test (on proportion favorable ratings) was used. These variables were also described using mean values � SD, as well as the percentage of patients within each of the categorical responses. On the PMQ, for all measurements, the change from baseline was averaged over each month (each 4-week period) during the treatment period up to week 24. The change from baseline for each PMQ measurement and ESS total score was assessed using analysis of covariance (ANCOVA), with treatment group as a fixed factor and the baseline value centered on the grand mean for each group as covariate. From this model, the least-square (LS) mean and the LS mean difference between zolpidem extended-release and placebo was determined; pairwise comparisons between groups were made at the 5% significance level and 95% confidence intervals (of the least means adjusted difference).
Analysis for a rebound effect was conducted on data from patients who took at least one tablet on the last night of the treatment period. During each of the first 3 days of discontinuation, data for the TST and WASO mean change from baseline were analyzed by the same ANCOVA as previously described. Rebound was also assessed for patients who permanently discontinued the study during the treatment period (i.e., before the run-out period) and who provided data for at least 1 actual month and completed a study visit at least 1 night after permanent treatment discontinuation.
REsULTs
Patients
Of the 1701 patients screened, 1025 were randomized into the study and 1018 received at least one dose of study medication (n = 669 for zolpidem extended-release 12.5 mg and n = 349 for placebo) (Figure 2 ). There were no post-baseline data for 2 randomized patients in the zolpidem extended-release group, and thus the ITT population totaled 1016 patients.
In the zolpidem extended-release group, 436 patients (64.7%) completed the study treatment period, with "patient's request" being the most frequently cited reason for discontinuation (63 [9.3%] patients). In the placebo group, 184 patients (52.4%) completed the study treatment period, with "lack of efficacy/disease progression" cited as the most frequent reason for discontinuation (82 [23.4%] patients) within this group (Figure 2) .
Demographic characteristics of the 2 treatment groups were similar ( Table 1 ). The patients ranged in age from 18 to 64 years, and the majority were white and female. Mean weight of all patients was 80.3 (� 19.6) kg. Baseline disease characteristics were comparable between treatment groups. Overall, 34.2% of the patients (348) had had insomnia for ≥10 years, 25.6% (261) for 5 to 10 years, 36.0% (366) for 2 to 5 years, and 4.1% (42) for ≤1 year. Mean baseline CGI-S score was 4.21 (range, 1 to 7) for both groups. Baseline insomnia characteristics recorded from the PMQ during the run-in period were similar between groups (Table 2 ).
Treatment Efficacy: Primary Efficacy Variable (Week 12)
Scores on PGI Item 1 at Week 12 in the zolpidem extendedrelease group were statistically significantly superior to those in the placebo group, based on rank scores (P < 0.0001). In the zolpidem extended-release group, 89.8% of patients considered that the medication helped them sleep, versus 51.4% in the placebo group.
Treatment Efficacy: secondary Efficacy Variables (Over 6 months) PGI
The percentage of patients who reported a treatment benefit on the PGI was higher in the zolpidem extended-release group than in the placebo group for all four PGI items at the conclusion of the first 4-week treatment period, and this difference was sustained throughout the entire study. Based on analysis of rank scores for Items 1, 2, and 3 and the percentage of favorable responses for Item 4, significantly superior improvement was observed in the zolpidem extended-release group versus placebo at each 4-week interval of the 24-week treatment period (P < 0.0001, for each measurement) (Figure 3 ). 
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CGI-I
The percentage of patients who obtained a positive evaluation on the CGI-I scale (i.e., "much improved" or "very much improved") was greater in the zolpidem extended-release group than in the placebo group at the conclusion of the first 4-week treatment period, and this difference was sustained throughout the entire study. Based on rank scores, significantly superior improvement was observed in the zolpidem extended-release group compared with the placebo group at all 4-week intervals of the 24-week treatment period (P < 0.0001 at each 4-week time point) ( Figure 4 ).
PmQ
At every time point, results on the PMQ for patients in the zolpidem extended-release group were significantly superior to those for patients in the placebo group for the TST (P < 0.0001), WASO (P < 0.0001), and SOL (P ≤ 0.0014) ( Figure  5 ). The same was true for QOS (P < 0.0001) ( Table 3) and for NAW at all but the first month (month 1, P =0.0515; months 2 to 6, P < 0.0001) ( Figure 5 ). The magnitude of these improvements generally increased over the 24-week treatment period.
Next-Day Functioning
Patients in the zolpidem extended-release group, as compared with those in the placebo group, demonstrated significant and sustained improvements in their ability to concentrate in the morning at each month throughout the treatment period (months 1 to 5, P < 0.0001; month 6, P = 0.0014) (Figure 6 ). Patients in the zolpidem extended-release group also had sustained reductions in their level of sleepiness in the morning that were significantly greater than those in the placebo group at each month throughout the treatment period (months 1 to 6, P < 0.0001) (Figure 6 ).
At baseline, both groups had a mean baseline ESS of 7.5, which is within the normal range (<10). ESS was overall statistically significantly lower in the zolpidem extended-release group than the placebo group during the double-blind treatment period. Univariate analyses indicated that the groups were statistically significantly different at all time points except month 6 and month 1 (trend for significance) ( Table 4) .
Drug-Taking Behavior
Over the 6-month period, the mean number of nights per month that tablets were reported as taken was stable in each treatment group. The mean value was slightly higher for patients in the zolpidem extended-release group than for those in the placebo group (Table 5) . Of note, each patient's average tablet intake per month was based on a minimum required dosing of 3 tablets per week, with the option to take up to a maximum of 7 tablets per week.
safety
Of the 1018 patients who received at least one dose of study drug, treatment-emergent AEs were reported by 423 patients (63.2%) in the zolpidem extended-release group and 179 patients (51.3%) in the placebo group. The majority of AEs were mild or moderate in severity. The most common AEs occurring at a slightly higher frequency in the zolpidem extended-release group than in the placebo group were headache, anxiety, somnolence, dizziness, fatigue, disturbance in attention, irritability, nausea, and sinusitis (Table 6 ). These AEs were similar in nature to those reported in previous studies and to the known safety profile of zolpidem extended-release. Overall, 57 patients (8.5%) in the zolpidem extended-release group and 16 patients (4.6%) in the placebo group discontinued treatment because of AEs. The 
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AEs most commonly leading to discontinuation in the zolpidem extended-release and placebo groups were psychiatric disorders (3.4% versus 1.1%, respectively), nervous system disorders (3.0% versus 2.0%), and general disorders (1.6% versus 0.3%).
A total of 30 serious AEs occurred in 25 patients (in 2.8% of zolpidem extended-release patients and in 1.7% of placebo patients), but none of the serious AEs were considered by the investigator to be related to the study medication.
Rebound Insomnia
Potential rebound insomnia was assessed by examining the mean change in TST and WASO scores from baseline on each of the first 3 nights after abrupt discontinuation of study medication during the run-out period. In neither the zolpidem extended-release group nor the placebo group was any worsening from baseline (i.e., no rebound insomnia) observed in TST and WASO measurements on any of the first 3 discontinuation nights. On night 1 of discontinuation, WASO and TST values were statistically significantly better for the placebo group than for the zolpidem extended-release group (WASO, P <0.001; TST, P <0.0001). However, no differences between these groups were observed on nights 2 and 3. In both groups, on nights 2 and 3, TST improved by 42 to 55 min, and WASO improved by 31 to 38 min, as compared with baseline (Table 7) .
DIsCUssION
This study assessed the efficacy and safety of zolpidem extended-release 12.5 mg, as compared with placebo, taken 3 to 7 nights per week over a 24-week period in patients with chronic primary insomnia. A review of the current literature suggests that this is the longest placebo-controlled study completed thus far of intermittent dosing of an insomnia agent. Results of this study demonstrate that patients with chronic insomnia, manifesting sleep onset and/or sleep maintenance difficulties, can be treated safely and effectively with zolpidem extended-release 12.5 mg self-administered on a 3 to 7 nights per week basis for 6 months.
Non-nightly dosing may offer many advantages over nightly dosing, including decreased drug exposure, increased patient control over therapy, and reduced medication expense. It is consistent with the prevailing prescribing recommendations for medications in this class and is also the preferred dosing pattern among many patients. 11, 17 In two prior randomized, placebo-controlled short-term studies of zolpidem in the treatment of primary insomnia, in which patient eligibility was defined similarly to the criteria used in the present study, a 3 to 5 nights per week dosing protocol (dosing on at least 3 nights but no more than 5 nights per week) was utilized. 19, 20 Consistent with the present study, both trials showed a statistically significantly greater benefit in the zolpidem group than in the placebo group on patient global ratings of improvement, with no reduction in clinical efficacy over the course of the study and no evidence of rebound insomnia upon drug discontinuation.
Results of the present study confirm the sleep maintenance efficacy of zolpidem extended-release 12.5 mg observed in the previous 3-week study and extend the duration of observed efficacy to 6 months. 20, 29 As in the prior study, significant efficacy in measures of sleep maintenance, WASO and NAW, were observed in addition to the significant SOL and TST effects noted. With respect to QOS, the largest benefit obtained in the placebo group (0.80, month 6) was less than the smallest benefit obtained with zolpidem extended-release 12.5 mg (0.81, month 1). Furthermore, the absolute magnitude of the benefits obtained with zolpidem extended-release 12.5 mg increased slightly but Efficacy and Safety of Zolpidem-Krystal et al steadily from the first measurement period to the last, strongly suggesting the absence of tolerance to drug effect. The primary efficacy parameter, aid to sleep (PGI Item 1), was chosen to capture patients' overall impressions of the medication's ability to improve sleep. Zolpidem extended-release 12.5 mg was highly superior to placebo on this measure at the week 12 end point, with 89.7% of zolpidem extendedrelease patients reporting that the medication helped them sleep, compared with 51.4% of placebo patients. One of the main concerns with developing a longer-acting formulation of a sedative or hypnotic drug is the potential for continuing drug effects after the patient awakens in the morning. Therefore, it is encouraging to note that patient-reported daily measures of morning sleepiness and ability to concentrate were significantly better in the zolpidem extended-release group than in the placebo group for each 4-week interval throughout the entire study. This is consistent with the pharmacokinetic profile of zolpidem extended-release, which provides higher plasma concentrations beyond 3 h, compared to original zolpidem 10 mg, yet retains a similar elimination half-life, thereby presenting low plasma concentrations at 8 h post-dose. 28 These data are consistent with results from the 3-week zolpidem extended-release study, which included polysomnographic data showing no statistically significant drug effects during hours 7 to 8 following drug ingestion 29 and no difference in subjective measures of attention or sleepiness upon awakening.
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They are also consistent with the findings of two short-term, double-blind, active (flurazepam 30 mg)-and placebo-controlled, similarly designed trials of zolpidem extended-release in healthy adults 30 and elderly volunteers 31 (N=18 and N=24, respectively), utilizing five neuropsychological tests to assess the potential impact on cognitive functioning at 8 h post-dose, in which no differences from placebo were found on any of these measures. The present study, however, not only confirms the absence of next-day residual drug effects but also shows an improvement in subjective level of attention and alertness compared to placebo, as demonstrated by statistically significant differences from placebo on the PMQ items "ability to concentrate" and "morning sleepiness" that began at month 1 and were sustained throughout the study.
Scores on the ESS were significantly improved with zolpidem extended-release versus placebo in months 2 to 5, and there was a trend for this effect in month 1. As far as we are aware, this is the first double-blind, placebo-controlled trial demonstrating significant efficacy of an insomnia medication on this measure. This finding lends further support to the conclusion that zolpidem extended-release treatment improved subjective daytime sleepiness in this study. This result is intriguing, however, given that ESS measures were not elevated in this population at baseline and are generally not elevated in adult insomnia patients.
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It is also interesting to note that this effect was not significant at 4 weeks but became so by 8 weeks, suggesting that improvement in ESS may require a longer period of hypnotic pharmacotherapy to be realized. Rebound insomnia-defined as an acute worsening of insomnia symptoms upon discontinuation of medication to a level of severity greater than baseline-was not observed in this study. In the 3-day washout period, TST and WASO scores remained improved over baseline levels in both subject groups. This result occurred despite the fact that rebound was assessed only in the subset of subjects who had taken study medication on the last night of the double-blind phase, in order to decrease the likelihood that a rebound effect might have been missed by a drug-free period before the run-out phase. However, it is notable that on the first night of the discontinuation phase, there appeared to be a worsening of TST and WASO compared with the second and third nights in those receiving zolpidem extended-release tablets.
The mean number of days that pills were taken was stable over the 6-month period in both treatment groups. This lack of increase over time in the number of pill-taking nights strongly supports the intermittent dosing model examined in this trial. Neither treatment group attained a mean or median frequency greater than 21 pills per month, or roughly 5 pills per week. Furthermore, given that the study protocol required a minimum of 3 tablets per week, or 12 tablets per month, patients in the zolpidem extended-release group used medication on average an additional 8 to 9 nights of the remaining 16 nights per month that they could have elected to use medication (Table 5 ). This pill-taking behavior reinforces the notion that patients used active medication, which they judged to be effective, in a selective fashion and did not become increasingly dependent on it over this 6-month period of open access. This lack of escalation in frequency of dosing is also highly suggestive that there would be no escalation over time in the dose itself, although the study design limiting intake to one pill per night precludes drawing any definitive conclusions on this issue. Nonetheless, the fact of sustained therapeutic effect throughout the trial also indicates that dose escalation would be unlikely.
It is important to note that this study did not employ a purely "as needed" dosing regimen in which patients would be given complete autonomy to determine whether or not to take a double-blinded dose of either zolpidem extended-release or placebo on any given night. Rather, patients were required to take a dose of study medication at least 3 nights per week. The choice of dosing regimen employed reflects an attempt to balance the desire to study "as needed" dosing with the statistical imperative to have adequate power to compare zolpidem extended-release to placebo. This minimum dosing requirement is an important caveat when considering the frequency of self-administration Efficacy and Safety of Zolpidem-Krystal et al All values are LS mean change from baseline (SE). n's are for zolpidem extended-release and placebo, respectively. LS = least square; SE = standard error; TST = total sleep time; WASO = wake time after sleep onset. Figure 4 -Improvements in CGI scores ("much improved" or "very much improved") over 6 months of treatment. Based on rank scores (data not shown), the improvement in insomnia symptoms was significantly greater in the zolpidem extended-release group than in the placebo group at all 4-week intervals of the 24-week treatment period (P < 0.001). CGI = Clinical Global Impression.
by patients in this study. It is likely that some patients, during one or more weeks of the study, may have taken one or more doses of study medication solely to adhere to the study protocol and not because of perceived need. To date, however, no studies have been carried out comparing purely "as needed" dosing with the regimen employed in this study. As a result, further studies will be needed to determine how full patient autonomy regarding dosing would affect efficacy, safety, and frequency of dosing outcomes in a long-term study of zolpidem extendedrelease, or another hypnotic medication. Zolpidem extended-release 12.5 mg was generally well tolerated throughout the study. The most frequent AEs experienced in the zolpidem extended-release group, all of which occurred at rates higher than in the placebo group, were central nervous system-related AEs. However, these events were not unexpected, as they are consistent with the pharmacologic effects and known safety and tolerability profile of zolpidem. 27 Because of this, the rate of withdrawal due to AEs was higher in the zolpidem extended-release group than in the placebo group (8.5% versus 4.6%), but the rates of serious AEs were similar and low in both groups. Overall, a higher percentage of patients withdrew from the placebo group (47.6%) than from the zolpidem extended-release group (35.3%), but this was due primarily to the much higher rate of study withdrawal resulting from a lack of efficacy in the placebo group.
The only other published 6-month, randomized, placebocontrolled trial of a sedative or hypnotic agent in the treatment of patients with primary chronic insomnia was a study evaluating the efficacy and safety of daily eszopiclone 3 mg. 8 This trial, like the present one, demonstrated efficacy for the treatment of primary insomnia. This study differed from the present one, however, in at least one important way: fixed nightly dosing was used in the eszopiclone trial. Since sleep parameters are better on pill nights than on non-pill nights, a fixed dosing strategy will maximize efficacy outcomes for the drug-treated group. Despite this difference, zolpidem extended-release demonstrated comparable therapeutic benefit using a dosage strategy that may better approximate the needs of some patients with chronic insomnia.
Potential limitations of this study are the absence of PSGderived sleep parameters, the exclusive reliance on subjective assessments of next-day functioning and cognitive ability, and the lack of a direct comparison to a nightly control group. Future studies are needed to address these issues. Another limitation of this study is the lack of an active control group. Studies involving active controls are needed to determine the relative utility of zolpidem and other agents when used on a non-nightly basis. In addition, future studies are needed to determine which patients are best managed with intermittent dosing and when nightly therapy is needed. For each of the 6 treatment months, patients who received zolpidem extended-release reported significantly greater improvement in TST (P < 0.0001), WASO (P < 0.0001), and SOL (P ≤ 0.0014) than did patients who received placebo. Improvement in NAW was also significantly greater at months 2 to 6 in the zolpidem extended-release patients (P < 0.0001). NAW = number of nocturnal awakenings; SOL = sleep onset latency; TST = total sleep time; WASO = wake after sleep onset.
CONCLUsION
Zolpidem extended-release 12.5 mg, when taken for 3 to 7 nights per week, was well tolerated and effective in improving subjective sleep onset and sleep maintenance symptoms of insomnia throughout 6 months. These benefits were associated with improved subjective next-day functioning, no increase in pill-taking behavior over time, and no rebound insomnia upon drug cessation. These findings extend those from short-term studies, supporting the safety and efficacy of long-term zolpidem extended-release pharmacotherapy for insomnia. Figure 6 -Improvements from baseline in PMQ scores for ability to concentrate and morning sleepiness. For each of the 6 months of treatment, patients who received zolpidem extended-release reported significantly greater improvement than did patients who received placebo in the ability to concentrate (months 1 to 5, P < 0.0001; month 6, P = 0.0014) and in morning sleepiness (months 1 to 6, P < 0.0001).
